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Abstract
OBJECTIVE: To compare the effects of electrical
stimulation of different acupoint combinations
among postoperative bedridden elderly patients
on hemorheology and deep venous blood flow ve-
locity and investigate the role of electrical stimula-
tion against deep vein thrombosis (DVT).
METHODS: From November 2010 to October 2011,
a total of 160 elderly bedridden patients after ma-
jor surgery were divided into the conventional care
group, invigorating and promoting Qi group,
blood-activating and damp-eliminating group, and
acupoint-combination stimulation group. Whole
blood viscosity, plasma viscosity, D-dimer levels,
lower limb skin temperature, lower limb circumfer-
ence, and flow velocities of the external iliac vein,
femoral vein, popliteal vein, and deep calf veins in
all patients were documented and compared
among the four groups.
RESULTS: Whole blood viscosity, plasma viscosity,
D-dimer levels, and lower limb circumference were
significantly reduced in the blood-activating and
damp-eliminating group compared with the con-
ventional care group (P<0.05) and were almost
equal to those in the acupoint-combination stimu-
lation group (P>0.05). Lower limb venous flow ve-
locities were accelerated in the invigorating and
promoting Qi group compared with the other
groups, excluding the acupoint-combination stimu-
lation group (P<0.05).
CONCLUSION: Hemorheological indices in postop-
erative bedridden elderly patients were improved
after combined electrical stimulation at Yin-
lingquan (SP 9) and Sanyinjiao (SP 6). Combined
electrical stimulation at Zusanli (ST 36) and Ta-
ichong (LR 3), on the other hand, accelerated lower
limb venous flow.
© 2013 JTCM. All rights reserved.
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INTRODUCTION
Deep vein thrombosis (DVT) is one of the most com-
mon surgical complications affecting the leg veins and
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may lead to sequelae such as lower extremity thrombo-
sis. In serious cases, it can cause fatal pulmonary embo-
lism (PE), affecting patient prognosis and quality of
life.1 During autopsy, 72% of people are found to have
lower limbDVT.Themost serious complication of DVT
is PE, which is associated with 50 000 to 200 000 deaths
each year.2 According to Virchow's triad,3 venous
thrombosis occurs via three mechanisms: decreased
blood flow rate, damage to the blood vessel wall, and
an increased tendency of the blood to clot (hypercoagu-
lability). Therefore, elderly bedridden patients who
meet all criteria of Virchow's triad are prone to the de-
velopment of DVT. Our previous studies reported the
protective effect of combined electrical stimulation at
Taichong (LR 3), Zusanli (ST 36), and Sanyinjiao (SP
6) on postoperative DVT prevention in patients with
gastrointestinal malignancies. On this basis, we investi-
gated the DVT prevention effect of different acupoint
combinations to detect the functions of each acupoint
and plan appropriate nursing care for each individual
patient based on differentiation of symptoms and signs.
METHODS
Setting and design
Between January 2010 and October 2011, a total of
172 elderly bedridden patients who underwent major
surgeries in the General Surgery, Gynecology, and Or-
thopedics Departments of our hospital were asked to
participate in this study. After preoperative and postop-
erative health education and informed consent, 160 pa-
tients (93.02% ) agreed to participate, with a refusal
rate of 6.98%.
Patient inclusion criteria were as follows: 1) age of >60
years; 2) patients who underwent major surgery, includ-
ing general surgeries, major gynecologic surgeries, limb
fracture repair, etc; 3) operative duration of >2 h; 4) pa-
tients on postoperative bed rest who could not get out
of bed; and 5) patients who signed the informed con-
sent form. The study was performed in accordance
with international ethical standards and was approved
by the Ethics Committee of Putuo Hospital, Shanghai
University of Traditional Chinese Medicine.
Exclusion criteria were as follows: 1) inability to imple-
ment care measures in noncompliant patients, 2) pa-
tients who dropped out halfway for various reasons, 3)
inability to implement interventions in patients with
lower limb infection, and 4) inability to implement in-
terventions in patients in critical condition.
Groups and methods
Following the random number table, all 160 patients
were randomized into 4 groups as follows.
Conventional care group: 40 patients (17 males and 23
females aged 60-85 years); 7 patients with gastric can-
cer, 6 with colon cancer, 5 with rectal cancer, 8 with
femoral fractures, 8 with uterine tumors, and 6 with
ovarian tumors. From the first day after surgery, they
accepted postoperative routine care, including observa-
tion, basic care, catheter care, prevention and care of
complications, and health education. In addition, pa-
tients received help with raising the lower extremities
and postoperative symptomatic care.
Invigorating and promoting Qi group: 40 patients (15
males and 25 females aged 62-80 years); 5 patients
with gastric cancer, 6 with colon cancer, 4 with rectal
cancer, 10 with gallbladder cancer, 6 with femoral frac-
tures, 5 with uterine tumors, and 4 with ovarian tu-
mors. From the first day after surgery, they accepted
postoperative routine care plus bilateral transcutaneous
electrical stimulation at Taichong (LR 3) and Zusanli
(ST 36) in two 20 min sessions per day (morning and
afternoon) for 1 week.
Blood-activating and damp-eliminating group: 40 pa-
tients (12 males and 28 females aged 65-78 years); 6
patients with gastric cancer, 6 with colon cancer, 3
with rectal cancer, 3 with breast cancer, 5 with femoral
fractures, 10 with uterine tumors, and 7 with ovarian
tumors. From the first day after surgery, they accepted
postoperative routine care plus bilateral transcutaneous
electrical stimulation at Yinlingquan (SP 9) and Sanyin-
jiao (SP 6) in two 20 min sessions per day (morning
and afternoon) for 1 week.
Acupoint-combination stimulation group: 40 patients
(18 males and 22 females aged 63-87 years); 10 pa-
tients with gastric cancer, 8 with colon cancer, 6 with
rectal cancer, 9 with femoral fractures, 4 with uterine
tumors, and 3 with ovarian tumors. From the first day
after surgery, they accepted postoperative routine care
plus bilateral transcutaneous electrical stimulation of a
combination of four acupoints: Taichong (LR 3), Zu-
sanli (ST 36), Yinlingquan (SP 9), and Sanyinjiao (SP
6) in two 20-min sessions per day (morning and after-
noon) for 1 week.
Equipment and application parameters
The G6805-II pulse acupuncture treatment instru-
ment used in this study was produced by Shanghai
Medical Device Technology Co., Ltd. (Shanghai, Chi-
na). Stimulations with density-sparse waves (density
wave of 100 Hz and sparse wave of 30 Hz), which had
an intensity of 6 to 15 V, were administered with a
slight vibration for 20 min on the corresponding parts
of the body.
Main outcome measures
Severity of DVT and the chief complaint of the pa-
tients.
Color Doppler flow image: on the seventh preoperative
and postoperative days, the diameter, blood flow veloci-
ty, and thrombosis were examined in the external iliac
veins, femoral veins, popliteal veins, and deep calf
veins using an ACUSON Sequoia 512 (Siemens, Is-
saquah, USA).
Determination of coagulative function: D-dimer levels
on the seventh preoperative and postoperative days
were determined.
Changes in hemorheology: blood viscosity (including
whole blood viscosity and plasma viscosity) on the sev-
enth preoperative and postoperative days was deter-
mined.
Other indicators, including patient age, disease, hospi-
talization time, and surgical procedures, were docu-
mented.
Statistical methods
All data were analyzed with the statistical software
PEMS3.1 (West China School of public health, Sich-
uan University, Chengdu, China) using the two-sam-
ple mean t test. A P value of <0.05 was considered to
be statistically significant.
RESULTS
Two patients in the conventional care group were diag-
nosed with calf DVT with chief complaints of leg swell-
ing and pain. Patients in the other three groups devel-
oped neither DVT nor leg swelling and pain.
The diameter and blood flow of the external iliac vein
in the four groups are shown in Table 1. Significantly
accelerated flow rates in the bilateral external iliac veins
were observed in the invigorating and promoting Qi
group (P<0.05). Similar results were seen in the acu-
point-combination stimulation group (P>0.05). Differ-
ences in diameter changes of the vessels, on the other
hand, were not significant (P>0.05).
The diameter and blood flow of the femoral vein in
the four groups are shown in Table 2. The same out-
comes were found in the femoral veins. Accelerated
flow rates in the bilateral femoral veins. were observed
in the invigorating and promoting Qi group (P<0.05).
Similar results were seen in the acupoint-combination
stimulation group (P>0.05). Differences in diameter
changes of the vessels, on the other hand, was not sig-
nificant (P>0.05).
The diameter and blood flow of the bilateral popliteal
veins in the four groups are shown in Table 3. The
same outcomes were found in the popliteal veins. Ac-
celerated flow rates in the bilateral popliteal veins were
observed in the invigorating and promoting Qi group
(P<0.05). Similar results were seen in the acu-
point-combination stimulation group (P>0.05). Differ-
ences in diameter changes of the vessels, on the other
hand, were not significant (P>0.05).
The diameter and blood flow of the bilateral deep calf
veins in the four groups are shown in Table 4. The
same outcomes were found in the deep calf veins. Ac-
celerated flow rates in the bilateral deep calf veins were
observed in the invigorating and promoting Qi group
(P<0.05). Similar results were seen in the acu-
point-combination stimulation group (P>0.05). Differ-
ences in diameter changes of the vessels, on the other
hand, were not significant (P>0.05).
Comparisons of the postoperative whole blood viscosi-
ty and plasma viscosity in the four groups are shown in
Table 5. As seen in Table 5, the postoperative whole
blood viscosity and plasma viscosity in the convention-
al care group were significantly higher than those in
the other three groups, while differences among the
other three groups were not statistically significant.
Postoperative D-dimer levels in the conventional care
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on the seventh preoperative and postoperative days
were determined.
Changes in hemorheology: blood viscosity (including
whole blood viscosity and plasma viscosity) on the sev-
enth preoperative and postoperative days was deter-
mined.
Other indicators, including patient age, disease, hospi-
talization time, and surgical procedures, were docu-
mented.
Statistical methods
All data were analyzed with the statistical software
PEMS3.1 (West China School of public health, Sich-
uan University, Chengdu, China) using the two-sam-
ple mean t test. A P value of <0.05 was considered to
be statistically significant.
RESULTS
Two patients in the conventional care group were diag-
nosed with calf DVT with chief complaints of leg swell-
ing and pain. Patients in the other three groups devel-
oped neither DVT nor leg swelling and pain.
The diameter and blood flow of the external iliac vein
in the four groups are shown in Table 1. Significantly
accelerated flow rates in the bilateral external iliac veins
were observed in the invigorating and promoting Qi
group (P<0.05). Similar results were seen in the acu-
point-combination stimulation group (P>0.05). Differ-
ences in diameter changes of the vessels, on the other
hand, were not significant (P>0.05).
The diameter and blood flow of the femoral vein in
the four groups are shown in Table 2. The same out-
comes were found in the femoral veins. Accelerated
flow rates in the bilateral femoral veins. were observed
in the invigorating and promoting Qi group (P<0.05).
Similar results were seen in the acupoint-combination
stimulation group (P>0.05). Differences in diameter
changes of the vessels, on the other hand, was not sig-
nificant (P>0.05).
The diameter and blood flow of the bilateral popliteal
veins in the four groups are shown in Table 3. The
same outcomes were found in the popliteal veins. Ac-
celerated flow rates in the bilateral popliteal veins were
observed in the invigorating and promoting Qi group
(P<0.05). Similar results were seen in the acu-
point-combination stimulation group (P>0.05). Differ-
ences in diameter changes of the vessels, on the other
hand, were not significant (P>0.05).
The diameter and blood flow of the bilateral deep calf
veins in the four groups are shown in Table 4. The
same outcomes were found in the deep calf veins. Ac-
celerated flow rates in the bilateral deep calf veins were
observed in the invigorating and promoting Qi group
(P<0.05). Similar results were seen in the acu-
point-combination stimulation group (P>0.05). Differ-
ences in diameter changes of the vessels, on the other
hand, were not significant (P>0.05).
Comparisons of the postoperative whole blood viscosi-
ty and plasma viscosity in the four groups are shown in
Table 5. As seen in Table 5, the postoperative whole
blood viscosity and plasma viscosity in the convention-
al care group were significantly higher than those in
the other three groups, while differences among the
other three groups were not statistically significant.
Postoperative D-dimer levels in the conventional care
Group
A
B
C
D
P value
n
40
40
40
40
-
Diameter of LEIV
(mm)
3.23±0.57
4.19±3.33
3.59±2.09
3.33±2.38
>0.05
Diameter of REIV
(mm)
3.24±0.60
3.27±3.62
3.53±1.86
3.43±2.43
>0.05
Flow rate of LEIV
(cm/s)
8.51±0.72
10.54±7.67
9.00±5.28
10.15±4.35
A vs B P<0.05
B vs D P>0.05
Flow rate of REIV
(cm/s)
7.81±1.22
9.15±6.24
8.17±4.95
9.37±4.35
A vs B P<0.05
B vs D P>0.05
Table 1 Comparison of diameter and blood flow of the external iliac veins in four groups ( xˉ ± s )
Notes: A: conventional care group; B: "Invigorating Qi and promoting Qi" group; C: "Blood-activating and Dampness-eliminating"
group; D: Acupoint-combination stimulation group. LEIV: left external iliac vein; REIV: right external iliac vein.
Group
A
B
C
D
P value
n
40
40
40
40
-
Diameter of LFV
(mm)
5.43±1.35
8.39±2.58
7.49±2.69
5.53±0.17
>0.05
Diameter of RFV
(mm)
5.31±1.36
8.46±2.70
7.49±2.81
5.41±0.20
>0.05
Flow rate of LFV
(cm/s)
14.73±2.42
20.67±6.44
18.36±5.11
19.67±1.44
A vs B P<0.05
B vs D P>0.05
Flow rate of RFV
(cm/s)
13.85±2.48
19.26±5.96
17.08±4.59
19.30±0.61
A vs B P<0.05
B vs D P>0.05
Table 2 Comparison of diameter and blood flow of the external iliac veins in four groups ( xˉ ± s )
Notes: A: conventional care group; B: "Invigorating Qi and promoting Qi" group; C: "Blood-activating and Dampness-eliminating"
group; D: Acupoint-combination stimulation group. LFV: left femoral vein; RFV: right femoral vein.
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group were significantly elevated compared with those
in the other three groups; comparisons between the
blood-activating and damp-eliminating and acu-
point-combination stimulation groups showed no sta-
tistically significant differences.
Comparisons of postoperative skin temperature and cir-
cumference of the left lower extremity in the four
groups are shown in Table 6. As seen in Table 6, differ-
ences in the postoperative skin temperature of the left
lower extremity among the four groups were not statis-
tically significant. A larger postoperative circumference
of the left lower extremity was seen in the conventional
care group than in the other three groups. No statisti-
cally significant differences were observed between the
blood-activating and damp-eliminating and acu-
point-combination stimulation groups.
Comparisons of postoperative skin temperature and cir-
cumference of the right lower extremity in the four
groups are shown in Table 7. As seen in Table 7, differ-
ences in the postoperative skin temperature and cir-
cumference of the right lower extremity among the
four groups showed no statistical significance.
DISCUSSION
Pathogenesis of DVT
DVT is an extremely common medical problem that
mainly affects the large veins in the lower limb. It oc-
curs either in isolation or as a complication of other dis-
eases or procedures, especially surgical operations.4 Its
symptoms include increased skin temperature, swell-
ing, and pain. Without treatment, a DVT can break
off and travel to the lung, resulting in pulmonary em-
bolism and death.
The most serious complication of DVT is PE, which is
associated with 50 000 to 200 000 deaths each year.5
In particular, postoperative patients with a malignancy
have a remarkably higher risk. Colwell reported a 40%
to 60% incidence of DVT in patients after orthopedic
surgery when preventive measures were not imple-
mented.6
Group
A
B
C
D
P value
n
40
40
40
40
-
Diameter of LPV
(mm)
6.81±0.44
6.53±0.28
6.75±0.30
6.17±0.43
>0.05
Diameter of RPV
(mm)
6.91±0.57
6.68±0.27
6.89±0.26
6.63±0.19
>0.05
Flow rate of LPV
(cm/s)
12.14±2.89
15.53±2.14
12.35±1.03
15.45±1.75
A vs B P<0.05
B vs D P>0.05
Flow rate of RPV
(cm/s)
11.58±3.23
14.11±2.49
12.00±1.24
14.16±1.00
A vs B P<0.05
B vs D P>0.05
Table 3 Comparison of diameter and blood flow of the popliteal veins in four groups ( xˉ ± s )
Notes: A: conventional care group; B: "Invigorating Qi and promoting Qi" group; C: "Blood-activating and Dampness-eliminating"
group; D: Acupoint-combination stimulation group. LPV: left popliteal vein; RPV: right popliteal vein.
Table 4 Comparison of diameter and blood flow of the calf deep veins in four groups ( xˉ ± s )
Group
A
B
C
D
P value
n
40
40
40
40
-
Diameter of LCDV
(mm)
2.51±0.36
2.59±0.16
2.54±0.16
4.94±0.98
>0.05
Diameter of RCDV
(mm)
2.51±0.23
2.63±0.11
2.60±0.11
4.77±0.87
>0.05
Flow rate of LCDV
(cm/s)
9.09±1.87
11.16±2.02
9.19±1.83
11.27±1.69
A vs B P<0.05
B vs D P>0.05
Flow rate of RCDV
(cm/s)
8.34±1.47
10.06±1.71
8.30±1.72
11.40±1.71
A vs B P<0.05
B vs D P>0.05
Notes: A: conventional care group; B: "Invigorating Qi and promoting Qi" group; C: "Blood-activating and Dampness-eliminating"
group; D: Acupoint-combination stimulation group. LCDV: left calf deep vein; RCDV: right calf deep vein.
Group
A
B
C
D
P value
n
40
40
40
40
-
Whole blood viscosity (mpas)
19.160±2.550
17.600±3.400
17.860±2.280
17.450±2.310
A vs B, A vs D, P<0.05
Plasma viscosity (mpas)
1.460±0.023
1.330±0.020
1.340±0.015
1.330±0.039
A vs B, A vs C, A vs D, P<0.05
D-dimer
0.940±0.082
0.440±0.078
0.300±0.036
0.210±0.021
A vs B, A vs C, A vs D, P<0.05
Table 5 Comparison of postoperative whole blood viscosity and plasma viscosity in four groups ( xˉ ± s )
Notes: A: conventional care group; B: "Invigorating Qi and promoting Qi" group; C: "Blood-activating and Dampness-eliminating"
group; D: Acupoint-combination stimulation group.
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Virchow concluded that 1) blood stasis, 2) changes in
the vessel wall, and 3) hypercoagulability were the ma-
jor factors responsible for the development of DVT.7
Lower limb muscle paralysis and peripheral vein dila-
tion due to surgery, trauma, and anesthesia in postoper-
ative elderly patients, who have a limited tolerance for
surgery, were almost completely consistent with Vir-
chow's triad. In addition, loss of contractile function
and long-term bed rest during anesthesia and surgical
operations further hinder lower limb muscle contrac-
tion and venous flow, leading to blood stasis.8 Anesthe-
sia-induced venous smooth muscle relaxation stretches
endothelial cells, causing exposure of collagen fibers,
platelet aggregation, and activation of the extrinsic co-
agulation system, thus predisposing patients to venous
thrombosis.9 Anxiety and stress during surgery, on the
other hand, may increase blood viscosity in patients.
Prophylaxis of DVT
Previous reports have demonstrated that DVT is a clini-
cal problem that requires active prevention.10 Multi-
center trials have proved that preventive measures are
effective in reducing the mortality of DVT, incidence
of PE, and mortality of PE by at least 60%.11,12
Inappropriate prevention contributes to DVT develop-
ment in the majority of patients after discharge.13
There is still no single or compound pharmacological
therapy available to avoid the problematic postopera-
tive DVT associated with artificial joint replacement.
However, compound drug therapy plus mechanical pre-
vention is of great benefit to the patient. Some useful
preventive measures include:
Basic prevention: sufficient hydration, a high-protein
diet with supplementary vitamins and fiber, and smok-
ing prohibition are recommended. Underlying anemia,
hypertension, and diabetes should be treated. Careful
dissection during surgical operations is helpful in lower-
ing the risk of endothelial damage.14
Functional exercise: patients should be guided to prac-
tice preoperative isometric flexion exercises of the an-
kle, knee, and quadriceps. Early postoperative ambula-
tion is recommended for the promotion of lower limb
blood circulation and prevention of DVT.
Mechanical prevention: standard-length stockings or
intermittent pneumatic compression pumps are sug-
gested to improve blood stasis.
Drug prevention: anticoagulants such as warfarin and
low-molecular-weight heparin can be administered to
prevent platelet aggregation, and low-molecular-weight
dextran can be used prophylactically to facilitate micro-
circulation.15
Thrombolysis and anticoagulation are the mainstay
treatments of DVT. Intravenous urokinase is given to
patients with DVT for a duration of no more than 3
days.16 Continuous intravenous infusion of low-molec-
ular-weight heparin is given to prevent thrombosis.
Low-molecular-weight dextran and compound Dansh-
en are used to prevent platelet aggregation, expand
blood volume, and improve microcirculation. Limb
hot packs and repeated vein puncturing are prohibited.17
Based on the pathogenesis of DVT, our study showed
that combined electrical stimulation at Taichong (LR
3) and Zusanli (ST 36) or at Yinlingquan (SP 9) and
Sanyinjiao (SP 6) was effective in preventing postopera-
tive DVT in elderly patients with gastrointestinal ma-
Table 6 Comparison of postoperative skin temperature and circumference of t e left lower extremity in four groups (℃, xˉ ± s )
Group
A
B
C
D
P value
n
40
40
40
40
-
LLE mean skin Temp.
(Morning)
35.6±1.2
36.3±0.9
36.2±0.8
35.6±0.7
>0.05
LLE mean skin Temp.
(Afternoon)
35.6±1.2
36.3±1.0
36.2±0.9
35.8±0.7
>0.05
LLE mean circumference
(Morning)
39.9±4.9
38.7±8.0
35.9±2.8
36.6±9.6
A vs C, P<0.05
LLE mean circumference
(Afternoon)
39.9±4.9
38.7±8.0
35.9±2.8
36.6±9.5
A vs C, P <0.05
Notes: A: conventional care group; B: "Invigorating Qi and promoting Qi" group; C: "Blood-activating and Dampness-eliminating"
group; D: Acupoint-combination stimulation group. LLE: left lower extremity.
Table 7 Comparison of postoperative skin temperature and circumference of the right lower extremity in four groups (℃, xˉ ± s )
Group
A
B
C
D
P value
n
40
40
40
40
-
RLE mean skin Temp.
(Morning)
36.8±1.0
36.5±1.0
35.9±0.9
35.5±0.9
>0.05
RLE mean skin Temp.
(Afternoon)
36.6±0.9
36.0±0.9
36.2±0.7
35.3±0.8
>0.05
RLE mean circumference
(Morning)
36.1±1.4
36.1±1.1
35.6±0.7
35.6±1.4
>0.05
RLE mean circumference
(Afternoon)
36.1±1.0
36.1±1.3
35.7±0.9
35.6±1.4
>0.05
Notes: A: conventional care group; B: "Invigorating Qi and promoting Qi" group; C: "Blood-activating and Dampness-eliminating"
group; D: Acupoint-combination stimulation group. RLE: right lower extremity; Temp: temperture.
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lignancies.
Low-frequency pulse stimulations prophylactically ac-
celerate the blood flow of the lower limbs and decrease
blood viscosity.18 To further identify different functions
of distinct acupoints, we randomized the patients into
two groups according to the function of acupuncture
points as follows.
Patients in one group received electrical stimulation at
Taichong (LR 3) and Zusanli (ST 36), which had the
effect of invigorating and promoting Qi. Patients in
the other groups received electrical stimulation at Yin-
lingquan (SP 9) and Sanyinjiao (SP 6), which was
blood-activating and damp-eliminating. Diameters and
blood flow velocity of the lower limb deep veins were
measured and compared with the conventional care
and acupoint-combination stimulation groups to re-
veal the optimized combination of acupoints.
Different effects of electrical stimulation at distinct
acupoints
Zusanli (ST 36) is one of the main acupuncture points
of the Stomach Meridian of Foot Yangming. It is a
main point for strengthening the body and mind. Tra-
ditional Chinese Medicine (TCM) holds that massag-
ing Zusanli (ST 36) can adjust immunity, enhance dis-
ease-resistance, regulate the stomach and spleen, tonify
the middle jiao and antipathogenic Qi, clear and acti-
vate the meridians and collaterals, dispel wind and de-
fuse eczema, strengthen body resistance, and eliminate
pathogenic Qi.
Taichong (LR 3) is located on the instep of the foot, in
the depression of the posterior end of the first interosse-
ous metatarsal space. It belongs to the Liver Meridian
of Foot Jueyin, which lowers blood pressure and pro-
motes liver function and circulation. Needling Ta-
ichong (LR 3) reportedly dilates local small veins, in-
creases blood flow velocity, and releases headache,18
thus activating blood circulation and dredging the me-
ridians.19
Electrical stimulation at Taichong (LR 3) and Zusanli
(ST 36), as the results of this study demonstrated, pro-
motes the Qi circulation. In addition, it markedly accel-
erates the blood flow of the external iliac veins, femoral
veins, popliteal veins, and deep calf veins, thus prevent-
ing DVT with an effect equal to that of the combined
electrical stimulation at the four acupoints.
Electrical stimulation at Yinlingquan (SP 9) and Sany-
injiao (SP 6), on the other hand, has a limited effect on
lower limb venous flow.
As mentioned in the above results, blood viscosity and
D-dimer levels were reduced in all three groups treated
by electrical stimulation. Based on the final D-dimer
levels, it can be seen that electrical stimulation at Yin-
lingquan (SP 9) and Sanyinjiao (SP 6) has no differ-
ence in effect compared with electrical stimulation at
all four acupoints. Low-frequency pulse stimulation at
Yinlingquan (SP 9) and Sanyinjiao (SP 6) not only im-
proves local blood circulation, but also strengthens the
anticoagulant mechanism.20,21
In TCM, the spleen is the source of blood and Qi and
the root of acquired constitution. Consequently, electri-
cal stimulation dilates the venules and decreases fibrino-
gen and fibrin degradation product levels.22 Electrical
stimulation at the two acupoints, as well as that at all
four acupoints, functions to nourish the spleen and
promote Qi and blood circulation, thus preventing
DVT.
Electrical stimulation at Yinlingquan (SP 9) and Sany-
injiao (SP 6), and that at all four acupoints, reduced
the lower limb circumference, and this result was statis-
tically significant compared with the other two groups.
In terms of improving circulation, there was no signifi-
cant difference in the results of the two groups. Accord-
ing to TCM, electrical stimulation at Yinlingquan (SP
9) and Sanyinjiao (SP 6) dissolves damp and activates
circulation, thus preventing DVT.
The fibrinolytic system prevents thrombosis and main-
tains blood flow in the physiological condition. It is ac-
tivated during thrombosis and produces plasmin,
which contributes to degradation of cross-linked fibrin
and results in various fragments; one of the simplest
degradation products is the plasma D-dimer. Elevated
D-dimer levels reflect activation of both the coagula-
tion system and the fibrinolytic system. The D-dimer
level measured by immunoassay is one of the most
trustworthy indicators facilitating early diagnosis and
predicting the prognosis of thromboembolic diseases.
It is associated with disease severity and can help physi-
cians tailor an appropriate treatment. The D-dimer lev-
el is also ideal for monitoring the thrombus formation
process and the effect of anticoagulant and thrombolyt-
ic treatment with high sensitivity and specificity.23 Be-
ing simple, noninvasive, and economic, the D-dimer
level has been widely used for DVT screening by clini-
cians.24
Cautions during implementation of electronic
stimulation
Nursing staff members should ensure accurate position
and intensity and monitor the patient response, such as
that shown by local skin changes, during implementa-
tion of electrical acupoint stimulation. It is essential to
prevent complications caused by electrical stimulation,
such as skin redness and pain.
In the present study, the effect of electrical stimulation
at different acupoints on preventing DVT was investi-
gated. The results showed that combined stimulation
at Yinlingquan (SP 9) and Sanyinjiao (SP 6) or at Ta-
ichong (LR 3) and Zusanli (ST 36) had an effect equal
to that of combined stimulation at all four acupoints
in terms of activating circulation and accelerating low-
er limb blood flow. Further investigations on the func-
tions of distinct acupoints will lead to a better under-
standing of implementation of appropriate electrical
stimulation for each individual patient.
This may be a potentially safe and effective DVT-pre-
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vention method that reduces nurses' work intensity
and patients' expenses. This method, which integrates
TCM and Western Medicine, may promote other valu-
able research on DVT prevention in postoperative el-
derly patients.
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